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DETAILED ACTION 



A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is eligible 
for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 . 1 7(e) has 
been timely paid, the finality of the previous Office action has been withdrawn pursuant to 37 
CFR 1.114. Applicant's submission filed on 4/23/07 has been entered. 

Applicant's arguments filed 4/23/07 have been fully considered but they are not 
persuasive. Claims 18-19, and 24-31 are pending. Claims 25-31 are withdrawn. Claims 1-17, 
20-23, and 32-35 are canceled. Claims 18-19 and 24 are under consideration. 



Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 

Claims 18-19 and 24 remain rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to enable one skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and/or use the invention. 

Claims are directed to a method for treating a loss of cardiac muscle contractility 
associated with heart failure comprising: delivering an expression vector encoding a 
phospholaban (PLB) molecule having a single point mutation consisting of S16E or a double 
point mutation consisting of K3ER14E to myocytes, wherein the expressed molecule 
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accelerates SERCA2 mediated calcium ion transport in the treated myocytes to improve cardiac 
muscle contractility by diminishing PLB inhibition of SERCA2 activity. 

The specification teaches that a MLP knock out (MLPKO) mouse develop dilated 
cardiomyopathy are mated with a PLBKO mouse and the resulting mice do not develop dilated 
cardiomyopathy (p 12-13). The specification also teaches point mutations in PLB affect 
contractility in myocytes in culture (V49A, R14ER, K3ER14E) (p 17). However, the specification 
fails to correlate the production of said molecules in vitro, to the production of said molecules in 
vivo, by delivering an expression construct to cardiomyocytes in vivo, wherein the expression of 
the mutant PLB molecule results in the acceleration of SERCA2 mediated calcium ion transport ' 
for improving cardiac muscle contractility associated with heart failure. The specification has 
failed to correlate the generated knock out mice data with in vitro data. Thus, as enablement 
requires the specification to teach how to make and use the claimed invention, the specification 
fails to enable the claimed method for treating a loss of cardiac muscle contractility associated 
with heart failure. It would have required undue experimentation to make and use the claimed 
invention without a reasonable expectation of success. 

The claims are directed to treatment of cardiac muscle contractility by administring S16E 
or K3ER14E PLB. The specification has disclosed gene transfer by injecting recombinant 
adenovirus expressing wild-type and mutant human PLB (sense mutation Val49A), into cardiac 
myocytes, in vivo, into 1 day old neonatal mouse heart and the isolated cardiac myocytes 4 
weeks after injection were identified harboring the mutant transgenes (specification p 28, lines 
5-15). However, the specification has not provided any specific guidance that correlates the 
expression of the mutant Val49A PLB into the cardiomyocytes of the neonatal mouse to 
delivering an expression construct having S16E or K3ER14E mutation, wherein expression of 
the polynucleotide accelerates mediated calcium ion transport in the treated cardiomyocytes 



Application/Control Number: 10/705,791 Page 4 

Art Unit: 1632 

resulting in an improvement of cardiac muscle contractility by diminishing PLB inhibition of 
SERCA2 activity for treating a loss of cardiac muscle contractility associated with heart failure: 
The specification fails to correlate the direct administration of the Val49S PLB into the cardiac 
muscle in vivo to the administration of V16E or K3ER14E PLB in cardiac myocytes as in the 
claimed method. 

The art teaches that mutant PLB gene therapy is an unpredictable art with respect to 
myocardial cell targeting, levels of expression of a therapeutic protein necessary to provide 
treatment, and mode of administration of the therapeutic gene. 

Crystal (Gene Therapy, 10, 2-3, 2003) notes that if you are going to put a gene into a 
human heart that will be persistently expressed the amount you put in and the place you put it 
must be absolutely correct (p 3, 2 nd column). Once the gene is inserted you cannot simply stop 
administering the therapeutic protein it produces as is done with conventional drugs (p 3, 2 nd 
column). Crystal notes that ways to regulate the gene expression of the gene of interest or to 
destroy the cells in which the gene has been placed must be developed (p 3, 2 nd column). 
Moreover, Crystal notes since a strategy of destroying heart cells is not a good idea we will 
need to adapt promoter control strategies to regulate the expression of the transferred gene (p 
3, 2 nd column). 

Hajjar et al, ( PNAS, 95: 5251-5256, 1998) while used a catheter-based technique to 
achieve cardiac gene transfer in vivo and to alter cardiac function by overexpressing PLB which 
regulates the activity of SERC2a reports that even though the delivery method was specifically 
targeted to the heart, they have shown expression of the reporter transgene in other tissues in 
the body, such as lung and liver but not aorta (p 5255, 2 nd column, 2 nd paragraph). Crystal 
reports that other investigators have found extracardiac transgene expression following in vivo 
injection of adenovirus into the heart when using a nonspecific promoter (p 5255, 2 nd column, 
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2 nd paragraph). The use of tissue-specific promoters may obviate this problem in the future (p 
5255, 2 nd column, 2 nd paragraph). 

Therefore, in view of the quantity of experimentation necessary to determine the 
parameters listed above for the delivery of said PLB mutant to cardiac myocytes in vivo to 
improve cardiac muscle contractility, the lack of direction or guidance provided by the 
specification fo the delivery of said PLB mutant to cardiac myocytes in vivo to improve cardiac 
muscle contractility, the absence of working examples that correlate to the delivery of said PLB 
mutant to cardiac myocytes in vivo to improve cardiac muscle contractility, the unpredictable 
state of the art with respect to said mutant PLB gene therapy in heart failure and in particular 
said PLB gene transfer in vivo to cardiomyocytes, the undeveloped state of the art pertaining to 
the delivery of said PLB mutant to cardiac myocytes in vivo to improve cardiac muscle 
contractility, it would have required undue experimentation for one skilled in the art to make 
and/or use the claimed invention. 

Response to Arguments 

Applicants argue that the invention claimed is not asserted to be a cure for heart 
disease. Rather, it is a treatment that beneficially affects SERCA2 function whose physiological 
relationship to improving cardiac function in heart failure is well known (see, e.g., the inventors' 
prior issued patent to SERCA2 mediated gene therapy; US Pat. No. 6,605,274; concerning the 
interaction between PLB and SERCA2, see the discussion in the present Specification at page 
2, line 16 through page 5, line 6). Applicants argue to that end, the specification states that the 
invention provides "methods for treatment of heart failure by inhibiting the effect of PLB on 
[SERCA2 mediated] Ca2+ uptake in cardiac tissues." (Specification page 6, lines 10-12). 
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These arguments are not persuasive because no requirement for cure has been 
implicated in the present office action or in any of the previous office actions. Rather it is stated 
that there is lack of unpredictability for the treatment of loss of cardiac muscle contractility 
associated with heart failure. Applicants have not provided guidance for an interaction of PLB 
and SERCA2 in vivo by administering a construct encoding either a single or double mutant 
PLB and expressing the molecules in cardiomyocytes in vivo resulting in accelerating SERCA2 
calcium ion transport and the improvement of cardiac muscle contractility by diminishing PLB 
inhibition of SERCA2 activity for treating loss of cardiac muscle contractility associated with 
heart failure. Thus, applicants have not provided evidence to overcome the unpredictability of 
PLB gene therapy for reasons set forth in the present and previous office actions. 

Applicants argue the art agrees that the invention, as described, does provide the 

asserted improvement in SERCA2-mediated function in the heart: 

The achievement of Chien and his colleagues is significant in two ways. First, while heart failure 
can wax and wane, it is a chronic condition requiring persistent therapy. The new study is the first 
to demonstrate that gene therapy can achieve this. Second, this study shows that enhancement 
of SERCA function can be used to treat heart failure caused by other defects." (Crystal, Gene 
Therapy, 10:2-3 (2003), at 3; emphasis added). The foregoing comment was made with respect 
to the inventors' post-filing published description of the invention as now disclosed and claimed. 
Applicants argue whatever concerns the art may or may not have about whether PLB gene 

therapy will work for cardiac conditions generally, those of skill in the art clearly consider the 

question to have been resolved for the particular approach taken by the invention to treat heart 

failure. 

In response to applicants discussion of the article by Crystal regarding the significance 
of enhancement of SERCA function, it is noted that Crystal provides an opinion that 
enhancement of SERCA function can be used to treat heart failure caused by other defects and 
do not provide guidance as to how an artisan would have practice a method for treating a loss of 
cardiac muscle contractility associated with heart failure by delivering a construct with a mutant 
PLB into cardiomyocytes in vivo, wherein expression of mutant PLB accelerates SERCA2 
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mediated calcium transport in the cardiomyocytes by diminishing PLB inhibition of SERCA2. 
These arguments are not persuasive because applicants have not provided evidence to 
overcome the issues of expression of the said PLB mutants in vivo to achieve enhancement of 
SERCA function to treat heart failure caused by loss of cardiac muscle contractility. There is no 
enabled use for no effect. 

Applicants argue the Action concerns whether the invention as described is ready for 
clinical use. In this respect, the Action cites Crystal, supra, as acknowledging that the art was 
not ready to commence human heart failure gene therapy trials as of early 2003 (Crystal at p. 3; 
Office Action at p. 8). Zhao, et al. is also cited as being "cautiously optimistic" about the clinical 
prospects for the invention, subject to further research. (Zhao, et al. at p. 214; Office Action at p. 
9). Applicants respectfully submit that the clinical status of the invention for use in humans is 
not pertinent to the question of whether the claimed invention is enabled. Clinical efficacy and 
safety are not issues within the view of the Patent Office, but are instead exclusively matters of 
concern to the Food and Drug Administration. Moreover, the fact that further experimentation 
may be required to advance the invention into human use, even if true, does not establish that 
the invention is not enabled. 

These arguments are not persuasive because no such requirement for clinical efficacy 
has been implicated in the present or in any of the previously mailed office actions. The MPEP 
states the examiner cannot ask for clinical trial data regarding safety or efficacy for enablement. 
No such requirement is in the present record. Applicants claims encompass delivering a 
construct with mutant PLB in cardiomyocytes in vivo, wherein expression of the molecule 
accelerates SERCA2 mediated calcium transport in the treated cardiomyocytes for treating loss 
of cardiac muscle contractility. Applicants have not shown such an effect with any construct 
containing a PLB mutant. There is no enabled use for no effect. The MPEP has not prohibition 
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as to reviewing clinical trial data to determine enablement at the time of filing. No body of 
evidence is removed from consideration by the MPEP. As for treating loss of cardiac muscle 
contractility associated with heart failure by way of the claimed methods, evidence presented in 
the art provide evidence for unpredictability. In the present situation, the cited references by the 
applicants all together establish at the time of filing the claimed methods lacked enablement as 
the skilled artisan would have needed to perform an undue amount of experimentation without a 
predictable degree of success to implement in the invention as claimed. 

Applicants argue with respect to gene therapy directed at SERCA2 function in the heart, 
only two potential avenues for further experimentation are noted in the art of record as 
predicates for human clinical use of such therapy: the identification of optimal promoters for 
expression vectors (Crystal, supra at 3) and, for initial studies, the use of sufficiently informative 
animal models (Zhao, supra at 214-215, bridging paragraph). In the first respect, while efforts to 
improve available expression constructs are ongoing in the gene therapy art, viral constructs of 
the kind utilized by the inventors have been used in the heart from a time preceding the filing 
date of the present application^ and have been approved by the FDA for human clinical trial 
use in SERCA2 gene therapy (see, e.g., clinical trial NCT00454818, Phase I, ww.clinicaltrials .). 
Therefore, while further improvements to gene therapy expression vectors are desirable, the 
constructs existing at the time the present application was filed were sufficient to enable the art 
to practice the invention vyithout undue experimentation. See, e.g., U.S. Patent No. 6,605,274, 
filed April 1995, claiming a method for SERCA2 gene therapy using adenoviral vectors; U.S. 
Patent No. 5,797,870, filed March 1995, claiming a method for introducing a "gene therapy 
agent" into the pericardium using expression vectors such as adenoviral vectors and adeno- 
associated virus vectors; U.S. Patent No. 5,919,449, filed May, 1995 claiming an ex vivo 
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method for implantation of porcine cardiomyocytes transfected with a viral expression vector 
into the heart, to treat conditions such as congestive heart failure; U.S. Patent 6,162:796, filed 
September, 1995, describing use of AAV vectors in particular to deliver therapeutic genes to the 
heart to treat cardiac disorders; and, U.S. Patent No. 6,306,830, filed September, 1996, 
identifying vectors desirable for use in treating congestive heart failure as including then known 
adenoviruses, adeno-associated viruses, and retroviruses. 

These arguments are not persuasive because although specific vectors, promoters, 
genes, and routes of administration might be or may have been effective for treatment of a 
specific disease providing a specific therapeutic effect, gene therapy as a broad-based art is 
clearly unpredictable in terms of achieving levels and duration of expression of a gene of 
interest in a therapeutic effect. In the instant case, it is unpredictable the expression of a 
therapeutic amount of a mutant PLB sufficient to accelerate SERCA2 mediated calcium ion 
transport in vivo resulting in the improvement of cardiac muscle contractility by diminishing PLB 
inhibition of SERCA2 activity. 

Conclusion 

No claim is allowed. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Magdalene K. Sgagias whose telephone number is (571) 272-3305. The 
examiner can normally be reached on Monday through Friday from 9:00 am to 5:00 pm. If 
attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Peter 
Paras, Jr., can be reached on (571) 272-4517. The fax phone number for the organization 
where this application or proceeding is assigned is (703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) or Public PAIR. Status information for unpublished 
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applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov . Should you have questions on access to private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll free). 
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